Section of Laryngology
President-E. COWPER TAMPLIN, M.C., F.R.C.S.Ed. [May 6, 1949] STENOSIS OF THE LARYNX' V. E. Negus: Traumatic stenosis may be due to a foreign body, to contusion, or to incised or penetrating wounds. The type of injury caused by a fall on the larynx is uncommon.
Incised wounds are usually caused by razor cuts. Penetrating wounds, from fast-travelling missiles, usually kill the patient. One of the causes of stenosis is a high tracheostomy, and in one or two of my cases the first thing required was to remove the tube from a high position to a lower. The misplaced tracheostomy tube is a common cause of stenosis. Personally I use the word "tracheostomy" because f think it correct; the word "tracheotomy" means opening the trachea and closing it again, as for removing a tumour, but if a permanent opening or window is made f think the operation ought to be called "tracheostomy".
Foreign bodies are a very uncommon cause of permanent stenosis. Acute laryngitis f have seen as a cause once in an elderly patient who later developed carcinoma of the larynx, not long after the resulting cicatricial stenosis had been operated upon. One of the cases had perichondritis following tracheostomy but not caused by it, and another had stenosis following diathermy; f have seen other cases of the same type. Stenosis as a result of operation for malignant disease I have seen only once or twice; there may be contraction after laryngofissure.
These, I think, are the common causes. One must include also the paralytic cases, usually following operations on the thyroid gland.
As for treatment, it is possible to try continuous dilatation by putting a rubber core mould into the larynx, but I do not think the results are good. Generally speaking, the right treatment in my experience is the opening of the larynx by the ordinary laryngofissure route; all scar tissue should be removed and a plastic tube put in together with a skin graft applied to all raw surfaces. In cases where the glottis is affected a triangular tube is used.
The first patient shown to-day had to have the larynx reopened a week after operation because the X-rays showed that the tube was not in a good position; it must be in exact position if a proper result is to be obtained.
The length of time the tube should stay in varies. The shortest time in my experience was in a boy who fell off a bicycle; his tube was in position for twelve days. If, however, there is much destruction of cartilage, then permanent dilatation has to be kept up for a long time, even up to four months. Plastic tubes are very much less irritating than rubber and can be kept in for some months. f do not know that rules can be laid down as to how long the tube should remain in position.
Having talked about cicatricial stenosis and put forward the view that the right method of treatment is by external operation, with restoration of the lumen and the insertion of a skin graft, supported by a tube, f should like to refer to cases in which that is not suitable. If the larynx has been narrowed very much by cicatrization more harm than good might be done by operation. f would put it forward that in certain cases with marked destruction retention of the tracheostomy tube is best.
One of the patients who was shown has a very narrow glottis, but he can earn his living as a labourer, doing hard and dangerous work demolishing buildings, and he has quite a good voice. One has to consider how best to give the patient a good clear voice and free respiration. If one can get rid of the tube altogether so much the better; if not, it is very important to use a correct tube. I think it should be a shade shorter than the Jackson tube and longer than the Edinburgh pattern.
I remember composing a paper on this subject and asking Sir StClair Thomson to criticize it before f went to America. I said in the paper that wearing a permanent tracheostomy tube was no worse than wearing a denture, but Sir StClair pointed out that it was much less trouble, because a denture had to be cleaned every time after eating but a tracheostomy tube need be cleaned only once a day.
Patients appear with the recurrent nerves paralysed and the cords lying quite close together so that it is impossible to breathe properly. It would seem reasonable to assume that a state of quiescence has been reached three months after cessation of acute symptoms, whether caused by inflammation or injury. Six months should be ample to ensure this. In my cases the first attempt at restoration of lumen was made four years, six years and just over one year respectively after the initial inflammation or injury. fn all, the stenosis recurred very soon after the skin-grafting procedure. It is likely that some or all of the following factors share the blame for this failure.
(1) Insufficiently radical excision of well-organized scar tissue.-It is natural perhaps for the plastic surgeon to be haunted by fear of penetrating the wall of the air passage: f imagine that many expert otorhinolaryngologists work under a similar strain. Good lighting, efficient suction and anxiety-free anrsthesia are essential if full exposure and removal of the cause of obstruction are to be achieved.
The surface left after excision should be smooth: all irregular tags or projections must be trimmed flush with the surface. There must be no loose edges of scar or mucosa at the upper or lower extremities of the raw area, for these tend to produce shelf-like projections which, however effective the grafting, cause valvular obstruction.
(2) Unsatisfactory grafting of the raw surface.-The graft: This should be ample in dimensions to more than cover the raw surface. It should be thin and hairless and is best taken from the inner aspect of the upper arm, preferably the left arm in a right-handed patient.
Method of application of[he graft to the raw surface: The nature of the "form" on which the graft is applied does not appear to me to be of great importance provided it succeeds in applying the graft snugly to its bed and in preventing the accumulation of blood or serum between graft and raw surface. I think it should be as light as possible-for it always has a tendency to slide downwards.
Mr. Negus's plastic tube or triangular section is intriguing but I cannot think that it represents the best graft-conveyor for ordinary cases of stenosis. It may be indicated when an attempt is beingmade to reproduce something to replace the cords and it may be that when warm it is sufficiently pliable to adapt itself to the cavity in which it is placed. f see no reason why the "form" should be tubular and indeed 1 think a solid form offers distinct advantages. The patient does not require an airway through the operation area and saliva, trickling down the tube into the tracheostomy, can be only a nuisance. It would be ideal, of course, if one could safely introduce and securely fix in position a graft-covered tube and completely close both operation wound and tracheostomy, and later remove the tube through the mouth, certain that no contraction would then occur. Until more certain methods of fixation have been devised and until we know more about the control of contraction in newly grafted areas, however, this must remain merely an ideal.
Sorbo sponge encased in a finger-stall should be excellent but the most satisfactory material revealed by my very limited experience has been pink dental wax. This is encased in a finger-cot and at body temperature moulds itself to any inequalities in the raw surface.
The form should extend beyond the raw surface both above and below: only in this way can shelf-like projections be avoided.
Bateman's special tracheotomy tube does not represent an ideal "form" on which to apply a graft but it is a useful instrument in the after-treatment.
The mould, whatever its nature, should have a diameter larger than the normal diameter of the larynx. Over-correction to a reasonable degree should be the surgeon's aim. 17 lantern slides were projected illustrating original condition, measures employed and results obtained in three cases. Two of these cases were presented for examination earlier in the meeting and the photographic record of one of them is reproduced ( fig. 1 ).
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A smear of mastisol on the mould, allowed to become tacky, may be employed to assist in the application of the graft to the mould. This, f think, is preferable to fixation by stitches or ligatures.
(3) Insecure fixation and insufficiently long retention of the mould.-These are very closely interrelated. Free skin-grafts have an extraordinary tendency to contract with astounding rapidity. In the very early days after the 1914-18 war we learnt our lesson on this subject by bitter experience. The mould from a beautifully grafted buccal sulcus would be removed for inspection fourteen days after operation and the case sent to the dental department for the preparation of a temporary prosthesis or denture. Whilst the patient was kept waiting for attention for even less than an hour contraction would occur sufficient to prevent replacement of the original mould. The grafted eye socket often behaves in similar fashion. Successful result followed closed grafting procedure three and a half years after injury.
It is essential to maintain constant elastic pressure on the grafted area and it must be obvious that this is easier, as Figi has put it "within a closed tube than in one that has been laid open". For this reason there can be little doubt about the advisability of closing the external wound over the graft-covered mould. In none of my cases was successful grafting achieved when the wound was left open. The mould was extruded early and subsequent repeated packing proved ineffectual in preventing contraction. Closure of the external wound and early sound healing are then the most important aids to satisfactory grafting.
Such closure carries with it the necessity for securely fixing the mould, preventing it from sliding downwards when the tracheostomy tube is removed for cleansing or being forcibly expelled upwards during the attacks of coughing so commonly accompanying this necessary toilet. The transverse wire stitches of Schmiegelow always employed by Mr. Negus are the most satisfactory means of fixation. These should be reasonably thick and firm or they will break.
Fourteen days' retention of the mould is certainly not long enough. In one of my cases I planned to keep the mould in position for six weeks at least. The single wire fixation suture was too fine and too soft and broke on one side. The mould was discharged spontaneously through the mouth during a spasm of coughing on the twenty-second day and I think we were just fortunate that no material contraction occurred. The successful result of the operation probably depended on a good graft applied on an over-size mould which gave allowance for a reasonable degree of contraction. (4) Insuifficient attention to post-operative treatment.
-If the mould can be retained in position for as long as six weeks, little subsequent contraction is likely to occur but this statement should not be trusted and careful and regular attention should be given to the case for several further weeks after operation.
The routine treatment for surface free grafts, starting two to three weeks after operation, is grease massage of a rotatory character. This may be imitated in the larynx by the regular passage of a bougie of ample size, well lubricated with liquid paraffin. Any commencing contraction will be noted and steps taken to counteract this by regular intermittent dilatation continued until that unpredictable contractile period is safely passed. In some cases continuous dilatation by an indwelling bougie, or by some instrument following the design of Bateman's tube may be indicated.
(5) Insufficient attention to general condition and repetition of operations with insufficiently long intervals.-Patients calling for this treatment have commonly passed through very exhausting illnesses or experiences. They require "building up" both physically and psychologically before the kind of operative interference under discussion is attempted.
Ideally, only one operation should be required and more successful results will be obtained if we school ourselves to meet all the requirements I have mentioned; but just as surface grafts, e.g. on burnt eyelids, will contract, so contraction in this difficult region must be expected to occur in some patients and this, although disappointing, should not be allowed to dishearten either patient or surgeon or on the other hand produce the kind of panic which leads the surgeon to make another attempt before the tissues have been given ample time to settle down completely. John F. Simpson described a case of complete subglottic obstruction following high tracheotomy. The patient requested the closure of the tracheotomy. By an external operation a new airway was fashioned, the remnant of one cord and the anterior part of the cricoid ring being removed. An angulation prevented the use of a straight tube, as described by Mr. Negus, for canalizing the larynx and trachea. Dental stent was used to make an accurately fitting obturator to carry the Thiersch graft. Owing to discomfort the larynx was partly reopened on the eighth day and the mould removed when the graft was seen to have taken successfully, an interesting fact in view of the six weeks recommended in the preceding discussion as being necessary for the retention of the mould. It was certain that this case could not have succeeded without the administration of penicillin.
Post-operative treatment consisted in the passage of gum elastic oesophageal bougies that could pass round the bend present at the junction of the larynx and trachea. The tracheotomy opening was closed some weeks later. Mr. Simpson played a gramophone record of the voice before and after operation, and stressed the importance of speech therapy in the after-treatment of such cases.
Mr. Simpson then referred to cases of bilateral abductor paralysis (paralytic stenosis). Although several surgeons had started to operate on these cases in this country he thought that Mr. Brian Reeves' case and his own two cases were the first to be shown to the Section which had undergone extralaryngeal arytenoidectomy. The two cases he showed were operated on according to the method of De Graaf Woodman of New York who described his modification of the extralaryngeal arytenoidectomy in the Archives of Oto-Laryngology, January 1946 (Vol. 43, p. 63) , and in the Annals of OtoRhino-Laryngology in September 1948 (Vol. 57, p. 695) .
Briefly, the operation consists of a preliminary tracheotomy after which a bronchoscope is passed until it makes contact with the tracheotomy tube. The bronchoscope steadies the arytenoid cartilage while it is being removed submucosally. The posterior edge of the thyroid cartilage is exposed by an incision along the anterior border of the sternomastoid. The alar cartilage is raised from the perichondrium on its mesial surface. After dividing the superior cornu and disarticulating the cricothyroid joint the alar is conveniently retracted outwards by a gauze strip, and it is then possible to cut down on the extemal surface of the arytenoid and to shell it out submucosally. The dissection can be facilitated by encircling the arytenoid with a traction loop. When the vocal process comes into view a chromic catgut stitch is placed around it submucosally, so that it and the posterior part of the cord can be pulled outwards. The arytenoid cartilage is then removed except for its vocal process. The stitch tethering the vocal process is then tied round the inferior comu so as to brace the cord in the abducted position, which can be checked as the bronchoscope is withdrawn. The tracheotomy tube is removed within a week and the patient can leave hospital in a fortnight.
The patients shown were now able to walk upstairs. Mr. Simpson claimed that one of his patients had as good a voice as Mr. Negus's patient with the tracheotomy and valve. Even when a somewhat husky voice results it seemed to him that this operation was preferable to a tracheotomy.
Victor Riddell spoke as a general surgeon with a special interest in thyroid surgery. Bilateral injury to the recurrent laryngeal nerves was one of the causes of stenosis of the larynx.
There were two points he wanted to make: Identification of the Recurrent Nerves First in his opinion the "blind" operation of thyroidectomy was obsolete-by that he meant thyroidectomy without identification of the recurrent laryngeal nerves. Two advances in recent years had made this point of view possible, namely the general improvement in anmsthesia, and the introduction of the antithyroid agent thiouracil by means of which it was possible to convert the toxic into the non-toxic goitre before operation. The combined effect of these two advances had been to reduce the necessity for speed in operating as patients were no longer constitutionally so ill at the time of operation as they were in the days before they could be prepared with thiouracil. It was in their power to make the patient safe for surgery: it remained only to make surgery safe for the patient. To-day an unhurried operation could be carried out. Surgeons could-within limits-with safety take their time and in all cases not only identify the inferior thyroid arteries and the parathyroid glands, but also both the recurrent laryngeal nerves.
In the last 500 thyroid lobectomies he had carried out he had done the "blind" operation in 400, and exposure of the recurrent laryngeal nerves in the last 100. He had not yet determined the number ofvocal cord palsies as a result of the blind operation, but he suspected that in his hands it was 6 to 8 %, and therefore presumably in the hands of occasional thyroid surgeons 10 to 150/. In the 100 cases where the recurrent laryngeal nerves were identified there had been no instance of vocal cord palsy.
Clearly this happy issue could not be expected to last, but it was sufficiently convincing to encourage them to continue with the exposure of the nerve.
Laryngoscopy, Pre-and Post-operative Second a routine pre-operative and post-operative laryngoscopy should be done before and after every thyroidectomy.
Pre-operative laryngoscopy occasionally revealed a paralysed cord; in some instances this might influence the surgeon's decision to operate, and in others would exonerate him if symptoms developed subsequent to operation.
Post-operative laryngoscopy was essential if a true estimate of the frequency of vocal cord damage following thyroidectomy was to be obtained. In his experience vocal cord paralysis following thyroidectomy was far commoner than was supposed. So far as he knew, existing statistics, including those of the Lahey Clinic, were based on the selective post-operative examination of vocal cords in those patients only who had hoarseness of voice or other obvious symptom of recurrent laryngeal nerve damage. This system fails to reveal those cases of unilateral recurrent nerve damage in which symptoms are minimal as a result of rapid compensatory readjustment by the normal cord. There are a considerable number of such cases and there is the danger that it may be assumed that there has been no nerve damage unless we insist on a routine post-operative laryngoscopic examination in all patients who have had a thyroidectomy.
Brian Reeves showed slides to demonstrate the post-operative laryngeal appearances of the De Graaf Woodman operation.
In view of the gross post-operative laryngeal cedema he stressed the importance of a tracheostomy. In the case he demonstrated (vide infra) severe laryngeal cedema persisted for fourteen days and it was not until twenty-eight days after operation that the cedema had subsided. Tracheostomy was allowed to close forty-seven days after operation. Patient discharged hospital fifty-one days after operation. Now lives an almost normal life for a woman of her age. States that she would experience some distress if she were to run upstairs or indulge in energetic polishing of furniture. Has a husky voice.
I. Simson Hail said that there was quite obviously a conflict of opinion as regards the treatment of bilateral laryngeal paralysis. He wished to put in a plea that account be taken of the opinion of the patients. If the patients were sufficiently comfortable with a permanent tracheotomy, by all means let them keep their tubes, but in the operation which Mr. Simpson had described they had a great advantage over the others, and he thought that the patient's opinion should be considered. W. A. Mill described two cases of subacute inflammatory stenosis. In each there was in the subglottic area what appeared to be an inflammatory swelling. The first case, in a doctor, settled down after tracheotomy, the evacuation of a little pus from the swelling and treatment by sulphathiazole. He was sure the case was one of perichondritis of the cricoid cartilage. He at present had under treatment a similar case in a woman. He had not met these cases otherwise and would be glad to hear if any member of the Section had met similar ones.
R. D. Owen asked Professor Kilner whether it was always possible to skin graft. He related the case of a young woman, aged 28, where he found it extremely difficult to dissect a satisfactory dry bed out of the scarred tissues in the neck, and where there was practically no cartilage left, due to the previous perichondritis. In this case he followed the late Professor Schmiegelow's technique, but using a wide-bored portex tube, suitably anchored by two strands of German silver wire, the cut ends of which were allowed to remain buried under the skin surface. The tube was left in position for five months. When it was removed the result was perfectly satisfactory, with a well-epithelialized airway and a reasonable voice. He quite realized, however, that skin grafting was the right procedure.
V. E. Negus, in reply, commented on the value of the discussion; it had brought out many points on which it was desirable to form conclusions. He himself had been stimulated in various directions. He had shown a number of cases in which he had attempted to form an adequate lumen, and had inserted a skin graft, but with inability to dispense with a tube. It might be that the technique was wrong, and that if he had had a plastic surgeon attached to his hospital he would have profited from his help. But he knew that one or two of the cases he had shown that day, although able to dispense with their tube, preferred to retain it. He could not subscribe to the view that it was a real hardship. A tube, if properly designed and fitted, was of very little inconvenience. It was difficult to predict which were going to be the successful cases.
An important question was that of surgical displacement of the arytenoid. It was possible that this would in time replace permanent tracheostomy.
If the patients with a tube had an expiratory valve their expectoration and cough were easy, and they coughed up the mucus as the ordinary person did; he was sorry to contradict Professor Kilner on that point.
Mr. Simpson had said that it was better to make the obturator fit the lumen. Personally he attempted to restore the lumen and make it straight.
Instead of a bronchoscope he would recommend a tracheoscope to fix the arytenoid cartilage.
In reply to questions, T. Pomfret Kilner said: (1) That he had found stent too heavy a material for use in the larynx: he preferred dental pink wax; (2) that systemic penicillin therapy, available for only his third case, had completely prevented inflammatory reaction; (3) that he considered it unsurgical to employ a mould without a graft. Schmiegelow had worked without graft and Russian surgeons had reported good results in contracted eye sockets obtained by similar means. Nevertheless, the best dressing for any raw surface was skin and it was asking too much of Nature to expect satisfactory spread of epithelium over the large raw surfaces he had encountered after excision of the scar tissue responsible for stenosis; (4) that his anmsthetists had sometimes employed the cuff intratracheal tube which provided added protection against inspiration of fluids during operation; (5) that he thought Mr. Negus made too light of the wearing of a tracheostomy tube; it could not be compared to the wearing of dentures and the aim of treatment should be to discard the tube and close the stoma.
